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; ‘ | ¥ { : Oligocene(?) of the quadrangle at its type section in secs. 3and 4, T. 16 N., R. 92 W. . . . - Wyoming—Deltaic and interdeltaic, marginal marine, and trough deep-water marine Rim Member of Lance Formation: Kil, Cretaceous lower member of Lance Formation] 1
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. by Sestg” . | £ pe] The following modifications have been made to the established coal-zone a Measured photogrammetrically on a computerized PG-2 Specht, R.G., 1992, Baldy Butte, in Oil and Gas Field Symposium Committee, eds., e L
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. \ S Wiraadt x 5 3 valleys, and along courses of intermittent streams; locally may include small quartz-rich sandstone containing grains of feldspar, clay altered from 1:29,000, an.d 1:367.0007 as well as on the 1:62,500-scale topo'graphl.c basg of the 1957 T % B Park _ 3
( ) 0 = r : areas of exposed bedrock feldspar, and black chert. Chert pebbles are common in upper part of Doty Mountain 15—m1nutg quadrangl? map. Coal beds and strétlgrapl'nc sections were 5§28 Fz)orvr;gstio r‘;i(l:?) Onlyqi :dtzg;;ed in |
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: 0 i \ e 7 oo i o TR~ s 9] of unconsolidated gravel, less than 5 ft thick, at elevation of 7,660 ft on quadrangle. At the type section, the basal contact was placed at the first USGS drill holes DL-D1, DM-3, DM-4, and DM-5 (DL-D1, DH-10, DH-9, and DH-11, E > s alete 7 Overland Member
= = “ [\ /o ((' ﬁ’ % \\ /\/‘\S\ 5 z SN - Doty Mountain. Consists of sand, pebbles, and cobbles of quartz, chert, major sandstone in a succession of thick laterally continuous sandstones respectively, on table 1) are available on microfiche through M.J. Systems, 5085 Oakland L @) | UNJR92W. is predominantly
WM A‘k‘ g5 ) (© | \7 \ 4 A \ N/’ - ij\ \"‘\ “\l\ ; gray limestone, white granite, white, green, and red quartzite, and boulders that characterize the member. The member appears to intertongue with Street, Denver, CO, 8023?' . ) . = 800 f light to medium
P ,{m&&‘ ‘J'.. "u O | 7 g/ e ZaA : ) \ =T 10 /B 3 as much as 3 ft across of white quartzite, conglomeratic quartzite, and the lower member of the Lance Formation, but exact stratigraphic relations About 63700 ft of .sedlmentary strata are exposed in the .DOFV Mountain 7.5-minute t gray
apey A — % 0 " 5o o y Kl // E p g granite. Unit is thought to be an erosional remnant of the Browns Park are uncertain due to poor exposures. quadrangle (fig. 2). Thicknesses of formations and members in figure 2 are based on .
g\ﬁ l‘ ’L (( ( / / ' =) 40 4 i Ew Formation that was mapped by Luft (1985) at an elevation of 7,750 ft Late Cretaceous (Maastrichtian) palynomorphs were identified in measured surface sec'tions as well as selected drill hole's listed in table 1. 'Included are marine
Ei 4 — o /” y S 7400 s :; about 6 mi east of Doty Mountain. However, it may represent a younger USGS palynomorph samples D5099-A, D5099-B, and D5099-C, and §horeface deposﬁs of the Upper Cretaceous Lewis Shale. and Fox Hills Sandstope, and
g% P Rrifel \ = ' f 7 % / > - 23 Quaternary gravel derived from the Browns Park Formation collected about 65, 80, and 260 ft above the base of the member, contme.ntal deposits of .the Upper Cretaceous Lance Fprmatlon, l?aleocens Fort Ufnon , T
Q .><. \ o y ,/ Z Q % Wasatch Formation (Eocene) respectively (figs. 2, 3). Sample localities are shown on the geologic map Formation, Eocene main body of the .Wasatch Formatlon, and Oligocene(?) and Miocene(?) B @ v EXPLANATION
VNS o 7 y 4 . > - E Twm Main body—Only the lower 120 ft of the main body of the Wasatch (sheet 1) as well as stratigraphic section 40 on sheet 2. Samples D5099-A Browns' Park Formation(?). The Lewis shal'e overlies the Upper Cretaceous Almond ) c
- A\ ,/ y ’ Z Formation is exposed locally along the west boundary of the Doty and D5099-B were collected about 800 ft south of section 40 and Formation 'Of the Mesaverde Group, _Wthh is exposed east of the quadrangle. The Lewis o )
2 ////’ A ‘ 9 Mountain 7.5-minute quadrangle. The Wasatch is about 1,220 ft thick 8 projected to the section by tracing strata. Late Cretaceous (Maastrichtian) Sbale. consists of a lowe.r part, the m{ddle Dad 'Sandstone Member, and an upper part; a w ol Xl Covered interval
7 ) mi south of the quadrangle (Hettinger and Honey, 2005). Where exposed palynomorphs were also identified in USGS palynomorph sample D6474, principal reference section was qescrlbeq by Gill and others (1970) about 10 mi south of the = g L Covered interval; \ ddVIbeedek -
/4 , in the quadrangle, the main body is predominantly light-gray to brownish- collected 85 ft below the top of the member about 10 mi south of the Doty quadrangle. Th? Lance Formatlon ?OHSIStS ofa l.ower member and the Red Rim Member, L o probable lithology 700 ft —E= 1 coaibe
asgp) R g y = gray sandy siltstone and mudstone with only scattered varicolored (light- Mountain quadrangle in the Peach Orchard Flats quadrangle (fig. 1) (Honey and the Fort Union l(:jorma‘Flon consists of t:]‘e China Bgtte, Bflui Gap(,j ar?d Over.land 8 L . “— Fillmore Ranch coal zone shown to left B —~ T o~
7 % o ? gray, red, maroon, and green) beds of mottled mudstone. A widespread and Hettinger, 2004). Palynomorphs from the collections were identified Members (Honey an Hettlr?ger, 2004). The type sectlor.15 of the Red Rim, Chmfi Butte, T} g 8 “~—~—~  Erosional contact [ =5 B
y conglomeratic sandstone at the base of the Wasatch marks an abrupt in Hettinger and others (1991) and Overland Membgrs are in the Doty 'Mountam and a'djaf:ent Duck Ijake 7.5—m1ngte - c c o e Multistoried sandstone; units are laterally base Tfc basal conglomerate horizon ==| *B" | Muddy Creek
1 4 4 coarsening and unconformable contact with underlying strata (Honey and Kl Lower member—Predominantly thin, interbedded, yellow-brown, dusky- quadra.ngles and detailed measured sections are sbown in figure 3. With the follovs{mg E - ) = extensive = Eﬁ; 1 coal bed
Kir - Lioes D Hettinger, 2004) (see basal contact of Wasatch on type section 3, fig. 3). brown, medium- to dark-gray, and greenish-gray mudrock that includes exceptions, all of the previously descilbedlfoLmatlons and members were mapped in ﬂ;eh 'g = 1,065 | Muddy Greek coal zone Sandstone; laterally extensive top Klr N7
7 0 ! % Near the Dad arch (fig. 1), the basal zone contains a lenticular claystone, siltstone, clayey shale, and carbonaceous shale. Plant fragments DOtS{ Mountain 7.5-m1m.1te quadrangle: (1) the Dad Sands.tone Me.mber, upper part of the L @ to ; 200 % —° ) !
y conglomerate and conglomeratic sandstone, locally as much as 12 ft thick, are common in the mudrock, and leaf impressions are present in a few Lewis Shalg, and F(?X Hills Sandstone were mapped as a Qngle un}t beca.use the upper .part 5 1,700 7 Lenticular, channel-form, sandstone body Rl
) ' with chert pebbles in a matrix of coarse-grained, iron-stained sandstone. interbedded sandstones. Upper part of member is poorly exposed; oil and of the Lewis Shale is poorly eXpose.dv very san'dy, and. d_lff‘wlt to distinguish frf)m its adjacent m " Separation Greek coal zone encased in mudrock A
y 89 About 2 mi north of the Dad arch, the basal conglomerate grades to a fine- gas wells in the northwestern part of the quadrangle indicate that the upper strata; (2) the Blue Gap Member pinches out in the vicinity of the Dad arch (fig. 1) and was g - Thin sand 3
y 2 grained to very coarse grained arkosic sandstone as much as 30 ft thick. 250-500 ft is dominated by 10- to 200-ft-thick sandstones separated by not mapped in the quadrangle; however, its equivalent strata is included within the = 11 Llower Separation Creek o in sandstone 1 Muddy Creek
——R This arkosic sandstone is best exposed in the vicinity of Pine Butte (sec. 10, 10- to 70-ft-thick units of mudrock. Stratigraphically equivalent sandstones uppermost .20 ft of the China ]?’Utte Member in the southwestern par.t of the quadrangle. O Ll } Wild Gow coal sone = Siltstone 1 coal zone
4sgg ) Q ane g T. 17 N., R. 92 W.), where a 30-ft-thick, multistoried, trough-crossbedded exposed in the Blue Gap and Peach Orchard Flats quadrangles (fig. 1) are S:trata in the Doty Mountain 7.5-m1n}1te quadrangle gen?rally strike northeast-soutbwest [T ——— Claystone
~ bituminous sandstone overlies an erosional surface that is scoured into the yellow brown to very light gray, fine to medium grained, massive or trough and dip 3°-30° northwest. These rgcks lie on th? northem. limb O.f the east-west-trending ' |__ lower Olson Draw coal zone o
) ((,\ Fort Union Formation. The sandstone at Pine Butte contains feldspar crossbedded, lenticular, and multistoried (Honey and Hettinger, 2004; and westwardly plu.ngmg Dad arch (fig. 1), which is located 1mmed1ately south of thf’* e : Red Rim coal ~ Mudstone
25 granules, flat siltstone clasts as much as 2 in. across, and carbonaceous Hettinger and Honey, 2005). The sandstones contain the first appearance quadrangle. Beds in the southwestern part of the quadrangle, in the Cedars area (fig. 1), are T Red Rim coalzone _ Mudrock. shal
N 4 shale and mudstone clasts as much as 1 ft across. The basal conglomeratic of detrital chert above the Lewis Shale (Hettinger and others, 1991). oriented approxirr}ately north-south and dip to the west, due to fOIdi"’lg near th? crest of the T i
) § zone extends northward from the Doty Mountain quadrangle and is Sandstone is a minor component in the lower 950-1,150 ft of the Dad arch. Stratz? in the northwestern part of the. quadrangle also strike approx1rpately e e Variegated mudstone
25 NSO R S e e SN 25 equivalent stratigraphically to friable, grayish-yellow, medium- to coarse- member, where it typically forms purplish-brown to gray, lenticular, very nort.h-south to slightly northeast-S(.)uthwest. ar.ld <311p to the west or northwest, owing to subtle __
= s 5 wgg grained, granular arkosic sandstone that lies directly over the Cherokee coal fine grained to fine-grained, ripple-laminated beds less than 5 ft thick. The fﬁldmg: Where expossd, theo I—GV\C’)IS Shal'l1€ 1? mClCllf(;ed 3°—i°, the Lhal’lce Fcirmsltlon 1b0°—25°, L Conglomerate - Carbonaceous shale S
N zone of the Paleocene Fort Union Formation (fig. 1). Sanders (1975) lower part also contains rare lenticular bodies of yellow-gray to very light t Oe C Oma Butte Mem er 2.0 -30° (south of Muddy Cree ), and.t e Overland Mem er e Coal =
> Sl considered the arkosic sandstone to be equivalent to the Paleocene-Eocene gray, very fine grained to fine-grained, and trough-crossbedded sandstone 3 —10°. The ste?per dips in the Lance and Fort Union Formatlgns are on the west-dipping Ironstone ] .
s ey 5 - Battle Spring Formation mapped in the Great Divide Basin by Pipiringos as much as 50 ft thick. The basal 50 ft contains lenticular beds of coquina limb of a monocline that extends south across the Dad arch and mt(? the Blue Gap an.d e g Jdo;',\' %rreek
4588 y o SO (1961) and two or three unnamed beds of coal that range between 1 and 8.5 ft Peach Orchard Flats quadrangles (see mapping by Honey and Hettinger, 2004; Hettinger 5 o= Sandy ironstone B 600 ft — coal bed
IR NI N e Ot Fort Union Formation (Paleocene) thick. A 3-ft-thick coal bed is also present locally 250 ft above the base of and Honey, 2005)'. ] ) Q Trough crossbedding; dashed where LL [
R /O = S W T Overland Member—Light- to medium-gray sandstone, mudstone, and the lower member. Several extensional faults trend from the Cedars area (fig. 1) northeast to the south side GEJ === uncertain c
§ 23N siltstone; less common grayish-brown to dusky-purple ironstone and The lower member of the Lance Formation is interpreted to have of Doty Mountain. Faulting in that area is complex and some faults, in addition to those = 685 780 —  Low-angle crossbedding o
14 . grayish-brown carbonaceous shale. Forms light-gray to white fluted accumulated in fluvial, flood-plain, coastal-plain, and lagoonal mapped, may be obscured by surficial cover. Faults dip north and northwest and = to to ———  Horizontal bedding =
8 badlands, rounded hills, and cuestas. Includes a medium-grained to very environments. Coastal-plain and mire deposits in the basal 50 ft displz.acement is down to the north and northwest. Revgrs? drag on t.he d.ow.nthr(.)vyn sides o 1,100 | 1,110 . Ripple laminati -
> % - coarse grained basal sandstone overlain by a thick, fine-grained interval of intertongue with shoreface strata in the underlying Fox Hills Sandstone. has _tll.ted beds 4°-39° southward toward the faults, .1r1d1cat1.ng a possible listric origin. §e; 5099-C pple famination +
N 4537 sandstone, siltstone, and mudrock. Chert pebbles and feldspar granules in The lower member is about 1,260-1,450 ft thick where it was drilled in the Anticlinal axes mapped along the flexures are associated with the reverse drag. DG:J D5099-A, B, and C were ~#7  Climbing ripples (@)
8 the basal sandstone mark an abrupt increase in grain size from that of the northwestern part of the quadrangle. About 10 mi south of the Doty Thirty—fi\./e wells have been drillec':l for F’il and gas in the Doty Mountain 7.5-minute collected in sec. 3, T 16 N. %/ Contorted bedding L
N underlying China Butte Member; the contact between the basal sandstone Mountain quadrangle, in secs. 28, 29, and 33, T. 15 N., R. 92 W, the quadrangle (f1_9~ 4, table ?)~ Named fields m.clude Bal'd'y Bu.tte, Crgston, Cow Creek, and o "5
= and the China Butte Member is probably unconformable (Honey and lower member is about 1,675 ft thick on outcrop (Honey and Hettinger, Doty Mountain. Producing strata and trapping conditions in the fields are as follows: (1) ~  Clay drape —
4587 6% o \ Hettinger, 2004) 2004) Baldy Butte—stratigraphic traps in the Upper Cretaceous Almond Formation (Specht, N Chert vebbles o
; l \_ N "y The Overland Member is well exposed in the Doty Mountain 7.5- Kfld Fox Hills Sandstone, upper part of the Lewis Shale, and Dad Sandstone 1992) fmfi some production from the L.ewis Shale (Wyoming Oil and Gas Conservation - ’ _g N
3 = ,4'41-5 D minute quadrangle, with the best exposures in the Cedars area (fig. 1). The Member of the Lewis Shale, undivided (Upper Cretaceous)—The strata C(?mm1ss1on, 2905)3 (2) Creston—stratigraphic traps in the Upper Cretaceogs Alm(?nd and o +  Feldspar granules o c
p 3 = 17 ” 234 member is about 925-1,000 ft thick where exposed and about 1,100 ft were mapped as a single unit because the upper part of the Lewis Shale is E”CSOH Formations (Coalson, 1979); (3) Cow Creek—strl.lctural and (or) stratlgraphlc traps ..g ° Quartz pebbles > o
> A A ‘=€:§4 a4 S \ > 117N thick where drilled in the northwestern part of the quadrangle (drill hole poorly exposed and difficult to separate from adjacent strata. The Fox Hills in the Cretaceous Mesaverde Qroup, and Morapos, Frontler,'and Dakota Format1or1§, and £ @  Mudstone or siltstone clasts o© S
T17 NI Dt 22 Vr1s2 = DH-17 insec. 10, T. 17 N., R. 92 W.). The basal sandstone thickens from Sandstone was deposited in shallow-marine, barrier-bar, and beach Jurassic Nugget Sandstone (Reinert, 1979); (fl) Do'ty Mountain—gas frc')m coal befls n the o EXPLANATION = 4 =
: 7 A 278 25 to 55 ft in the southwestern part of the quadrangle (Cedars area) to as environments, and the Lewis Shale was deposited in a deep-water marine Upper Cretaceous Mesaverde Group (Wyoming Oil and Gas Conservation Commission, L ®  Ironstone pebbles > =
T8N NS h > f) J . ? Y 86 much as 390 ft where it was drilled in the northwestern part of the environment (Gill and others, 1970). Combined thickness ranges from 2005). 8 Conglomerate Cal o \é LCE
An N 7 TI6N quadrangle. The Overland Member is approximately equivalent to the 2,050 to 2,180 ft in oil and gas wells listed in table 1. Individual c - aleareotts ) T
iDL 7 upper part of the Fort Union Formation as described along the east flank of formations and members are described below. ACKNOWLEDGMENTS s f;ti::;:éﬂ?i};ssive = Carbonaceous = lower Separation S
g6 ) H : : 7 < the Washakie Basin by Swain (1957). The Fox Hills Sandstone is dominated by interbedded thick to thin ) ) ) ) ) ) ©  Concretions ('_C) Creek coal zone c
oy p X At its type section in sec. 34, T. 17 N., R. 92 W., the member is about sandstone and shale units typically stacked in coarsening-upward We thank Ve'n Barcl'ay for dlscu551or}s'regard1ngi stratigraphy in the eastern part of thg ﬁiﬁdf(lﬁ;fnffgg:ima"ﬂy ; -
/ 925 ft thick; its basal sandstone is about 55 ft thick and the fine-grained successions; the formation is 160-300 ft thick in outcrop (Henderson, Greater Green River Basin, and for providing mapping of some of the Quaternary deposits S dg 1 O Sandy concretions _ +
6 éya / ! upper part is about 870 ft thick (fig. 3). The basal sandstone is massive to 1962) and 300-390 ft thick in the subsurface. Stratigraphic sections by nhear th? easterr.) pqundary of the quac!rangle, Christopher Potter prowde.d insight regarding - O?EOISI;E;‘;:;Q enses & Sandy ironstone concretions o
— trough crossbedded, medium to very coarse grained, pebbly, and granular. Henderson (1962) indicate outcrops contain one to three sandstones, each f?ulltml%lt/r[] th?i)‘ll\l/?zltyDI(\)/f Doty Ml())llinlt)alm. St"}f/el Rob?rts and Art Clark drilled US.C;SBcoa]i-test 8 P Plant debris LL
= 7 //,// The fine-grained upper part is dominated by sandy siltstone, sandy shale, about 15-100 ft thick; sandstones are separated by 10- to 160-ft-thick oles DM-3, DM-4, DM-5, and DL- . and. e d assistance was provided by'Jud1t ac € Siltstone o Leaf fossils re)
f [ shaly siltstone, and mudstone, but it also contains several lenticular units of thinly interbedded sandstone and shale. In oil and gas wells, the and Robert Brown. Joseph East provided digital ce?rtograph'y f'or the geologic map. We GE) 1,300 c N
B OR &&V\ N Y i ags sandstone bodies as much as 15 ft thick. Sandstone in the upper part is Fox Hills contains five to nine 10- to 90-ft-thick sandstones separated by 5- Fhank the Anadarko Petro}eum Company f<')r. gr'antmg permission to ShOW our o Mudstone 4 Fossil wood o o
; r ij’ fine to medium grained, feldspathic, and generally massive or bioturbated, to 70-ft-thick units of thinly interbedded sandstone and shale. Exposures of mterprgtahons _Qf holes dnll?d by their subsu.ixarles, the Rocky M?‘mta“’.’ Energy Company . ‘J;J . < Woody debris S -g
) J and locally trough and planar tabular crossbedded. Minor beds of sandstone are generally grayish orange to yellowish gray, concretionary, and Union Pa’CIflc.Corporatlon. We a.pprec.late the cgrpprehenswe reviews by Margaret I.-:lhs 3 Variegated mudstone = S
8L/ : ! & carbonaceous shale and sandy or pisolitic ironstone are less than 2 ft thick. very fine to medium grained, and generally massive but also trough and Robert O'Sullivan, and the editorial reviews by William Keefer and Alessandro Donatich. - A Root casts = s D5963
4585 e S i Crayfish burrows are locally present in all lithologies (Hasiotis and Honey, crossbedded and ripple laminated; oyster shells and trace fossils of Claystone or clay shale Cravfish b LE
o1 ¥ 4, ¥ 2000). A USGS palynological sample (D5963), collected about 405 ft Ophiomorpha are common. Shales are gray, silty, and locally REFERENCES CITED J raylish burrows ) -8
ck o= o { above the base of the Overland Member (fig. 3), contains late Paleocene carbonaceous, and contain thin beds of fine-grained sandstone. One or ) N ) ) Carbonaceous shale &=  Bone fragments (&} S
5 2 Kl palynomorphs typical of zone P5 of Nichols and Ott (1978) (Hettinger and two coal beds, 0.7-4.0 ft thick, are present 60-90 ft below the top of the Coalson, EB, 1979, Crestop Unit Il (Crestqn), in Oil anfi Gas Field Symposmm ) % Wild Cow 1 =
I i others, 1991) formation. The base of the Fox Hills is gradational with the underlying Comm.lttee, eds., .Wyommg. 01.1 and gas fields symposium, Greater Green River Basin: %) Ironstone Paleocurrent direction measured on 1 coal bed W g')
AU i Tfc China Butte Member—Sandstone, mudrock, and coal, typically arranged in Lewis Shale. Wyoming Geological Association, p. 113. 8 <~ ripple laminations y— @)
) thick fining-upward successions. These rocks were previously included in The upper part of the Lewis Shale is poorly exposed. Witton (1999) Dames and. Moore Company, 1979, Coal resource occurrence a.nd coal fievelopment w| w Coal Paleocurrent direction measured on o Wild Cow
260 000 a1 A D5 7 3 a5g4000my the lower Fort Union Formation as described along the eastern flank of the described exposures 3 mi south of the Doty Mountain quadrangle, in secs. potential maps of the nf)rthwest quarter ‘?f the Doty Mounta}n 15-minute quadrangle, 21 O 4" trough or planar tabular crossbedding CIL.) _ . coalzone
FEET [, &= M\Qac S 1 X7 Washakie Basin by Swain (1957). Fossils of roots, coalified plant 24 and 25, T. 16 N., R. 92 W, in the Blue Gap quadrangle (fig. 1). There, Carbon (;ounty, Wyoming: U.S. Geological Survey Open-File Report 79-1382, 38 p., 8 |<£ ~_— Unconformity O
N0 i ; ] A’—.L . it 7 > 5 fragments, leaves, wood, bone fragments, fish scales, and isolated burrow the upper part consists of olive-gray, silty shale with thin beds of silty, very 32 oversized sheets,.sc.ale 1524700(_)- _ . O w @ Dsoss  USGS palynomorph collection showing _ & Wild Cow 2 J
= N\ I < % traces are present locally in all lithologies. Sandstone is light whitish gray, fine grained sandstone. Sandstone beds are massive to parallel laminated, Edson, G.M., 1979, Preliminary geologic map and coal sections of the Seaverson Reservoir < | @ stratigraphic position in measured section; ) coal bed
7 f . . y ) ; P : R [ O D5963 contains late Paleocene
84 ; ) i : light yellow gray, light orange brown, fine to medium grained, and less have abundant slump features and nonscoured bases, and extend several to quadrangle, Carbon County, Wyoming: U.S. Geological Survey Open-File Report " ° Fossil palynomorph palynomorphs fypical of sone P5 of S
PR &) \ 10 ]{ ) : . o g{;’,‘é . . _;4_1022,30" commonly very fine or coarse grained. Sandstone is trough and planar several hundred feet laterally. Witton (1999) interpreted the sandstones as Gil 39}2_1?/[7 7, scal;la 111224A000-d Cobban. W.A.. 1970. Strati b and | . o E D5963 locality; D5099-A, Ni((:iho(l:s and Ott L(197é;), and D5099-A, -B, =
107°45' 390 000 FEET| wBAGGs 27 M. =) 73 42'30" 274 T R 92 W (BLUE GAPJ RO W 27§ 40’ | 278 oo 107°37'30" cross-stratified, ripple laminated, convoluted, or massive. Sandstones in turbidite deposits that accumulated on the upper slope between the shelf ill, J.R., Merewether, E.A., and Cobban, V-A, & trat1g_rap Y an norr'len.c ature o Of o ) 160 '150&2‘36 :“:d D5099-C a’;aast::’}:ﬁ::; p:t;noﬁzi;ﬁua-leﬂinger T
4485 1 sw 80°0onE lower part of fining-upward successions are typically 30-150 ft thick, and deep basin. In the subsurface of the Doty Mountain quadrangle, the some Upper Cretaceous apd lower Tertiary rocks in south-central Wyoming: U.S. o Fox Hills to ?Miashjchti:r?)(fel());;63 and others, 1991). Localities shown on
<o Base from U.S. Geological Survey, 1982 (%5 SCALE 1:24 000 Geology mapped by R.D. Hettinger and J.G. Honey, ’c_s% laterally continuous, and multistoried; individual stories are 10-50 ft thick, upper part of the Lewis Shale is 255-480 ft thick and characterized by .G.eologlcal Survey Professional Paper 667, 53 p. . ) o > Sandstone 300 is late Paleocene [zone geologic map (sheet 1) 8
g Projection and 10,000-foot grid ticks: Wyoming | B vz 0 1 MILE 1976 and 1977 g:q, laterally and vertically amalgamated, and channel form. Mudrock in upper several coarsening-upward successions of shale and siltstone; sandstones as Hasiotis, ST and H(?ney, J..G., 2000, Pgleohydrologlc and stratigraphic significance qf (Henderson, 1’159 ;fSNiChO:lS and Ott o i
\(ﬁ:’\* coordinate system, east central zone (transverse g 2 ‘ : = : Geologic linework digitized by Anna K. Scarbrough 0’woo( parts of fining-upward successions are fissile and composed of light- to much as 30 ft thick cap some successions. crayflsb burrows in contmen.tal depos1ts—Examples from several Paleocene Laramide 1962) Eiste $ i)!l_l_lcé’tﬁf;‘ec"‘“:n p 300 ft —-
‘,\d‘ o ';’(')%roc_f:‘:zrt)er Universal Transverse Mercator arid SR 1 5 0 1 KILOMETER WYOMING and Joseph A. East e, medium-gray, dusky-brown, or black siltstone, mudstone, and carbonaceous The Dad Sandstone Member of the Lewis Shale is poorly exposed, basins in the Rocky Mountains: Journal of Sedimentary Research, v. 70, no. 1, p. others (1991)
A zone 13 gnd: 2 @ === ’ Edited by Alessandro J. Donatich, Central Publications shale interbedded in laterally continuous units 15-230 ft thick. Encased in forming covered valleys with small rounded hills and cuestas. It consists of 127-139. _ Abbreviations
1927 North American Datum APPROXIMATE MEAN CONTOUR INTERVAL 20 FEET . Group the mudrock are orange-brown to light-gray, very fine grained to fine- thick, pale-yellowish-gray and light-brown, locally concretionary sandstones Hendersonz DK, 19627 Geologg./ of the Doty Mountain-Dad area, Carbon County, - Abbreviations
DECLINATION, 1982 NATIONAL GEODETIC VERTICAL DATUM OF 1929 QUADRANGLE LOCATION grained, trough-crossbedded, and ripple-laminated sandstones in in olive-gray mudrock. Mudrock comprises thinly interbedded to Wyoming; emphasis on stratigraphy of uppermost Cretaceous rocks: Golden, Colo., = o c—clay Qac—Alluvium and colluvium, undifferentiated
discontinuous beds less than 1 ft thick and lenticular bodies as much as 10 interlaminated very fine grained sandstone, siltstone, and mudstone. Oil .Colorado School of Mines M.S. thesis, 162 P 4 plat.es, sca.le 1:62,500. - g 2 s—silt Qt—Terrace gravel
ft thick. Mudrock units also contain laterally continuous beds of coal 1-33 and gas wells in the Doty Mountain quadrangle indicate the member Hett{nger, RD, an.d Brown, R'* 1979, Geophysical and hthOIOglc. logs of 19.77. coal drilling I 3 vi—very fine sandstone Ths—Battle Spring Formation equivalent sandstone
ft thick (including partings); the coal is commonly burned to red and orange contains between 400 and 600 ft of net sandstone; sandstone-dominated in the Fort Union Formation, Carbon and Sweetwater Counties, Wyoming: U.S. oy E f—fine sandstone
clinker on outcrop. The China Butte Member is interpreted as deposits of intervals as much as 250 ft thick are common. Member is 1,250-1,560 ft Geological Survey Open-File Report 79-326, 81 p. > 2 m—medium sandstone Twm—Main body of Wasatch Formation
fluvial channels, flood plains, and mires. thick where drilled in the northwestern part of the quadrangle, but thins to Hettinger, R.D., and Honey, J.G., 2095 ’ Ge.aologic map and coal stratigraphy of the Blu? \mo__cjzrsec::::::;zstone Tfo—Overland Member of Fort Union Formation
The lower part of the China Butte Member is characterized by thick the south and is about 1,050 ft thick (spanning depths of 2,420 and 3,470 Gap quadfangfl.e, eastern Washakle Basin, Carbsm County, Wyoming: U.S. Geological ¥ Tio—Blue Gap Member of Fort Union Formation
sandstone previously placed in (1) the Upper Cretaceous Lance Formation ft) in the Tom Brown No. 1 Federal drill hole located 2 mi south of the Survey Scientific Investigations Map 2878, version 1.0, scale 1:24,000. Fm.—Formation —
by Swain (1957), (2) the Fort Union Formation by Henderson (1962), and quadrangle in sec. 22, T. 16 N., R. 92 W. Witton (1999) described the Hettinger, R.D., Honey, J.G., and Nichols, D.J., 1991, Chart showing correlations of Gp.—Group Tfc—China Butte Member of Fort Union Formation Red Rim
(3) the upper zone of the unnamed Cretaceous and Tertiary sandstone unit Dad Sandstone Member about 3 mi south of the Doty Mountain Upper Cretaceous Fox Hills Sandstone and Lance Formation, and lower Tertiary Fort Kir—Red Rim Member of Lance Formation Coﬂzone
107°45' RAWLINS 23 M1 107°30' by Hettinger and others (1991). The sandstone is white, multistoried and quadrangle, in secs. 24 and 25, T. 16 N., R. 92 W., as follows: (1) the Uni_onv Wasatch, and Green River Formations', 'from th_e eastern'flank of the Wasbakie Kl—Lower member of Lance Formation
1 = ] medium to coarse grained, and locally contains rare scattered chert pebbles upper part contains laterally discontinuous channel-fill sandstones with Basin to the southeastern pgrt ?f the Gl.reat Divide Basin, Wyoming: U.S. Geological
R. 93 W. 92: 7 90 - that are more common near its base. It is 220 ft thick in the southern part deeply scoured bases, basal lags, and multiple channel fills consisting of Survey Miscellaneous Investigations Series Map [-2151, 1 sheet. VERTICAL SCALE
reston of the quadrangle, and about 450 ft thick in the northern part of the quad- massive to parallel-laminated sandstone that locally exhibits soft-sediment Hettinger, R.D., and Kirschbaum, M.A., 1991, Chart showing correlations of some Upper cl—clay
Incti - rangle where it includes a few thin beds of shale and a 0.5-ft-thick coal bed. deformation, and (2) the middle and lower parts contain flat-based, massive Cretaceous and lower Tertiary rocks from the east flank of the Washakie Basin to the METERS FEET s—silt .
The base of the China Butte Member is a laterally persistent, 2- to 4-ft- to parallel-laminated, or convoluted, laterally continuous, sheet sandstones. east flank of the Rock Springs uplift, Wyoming: U.S. Geological Survey Miscellaneous 00 Vi—very fine grained sandstone
£ thick conglomerate and conglomeratic sandstone characterized by abundant The member, which intertongues with the underlying lower part of the Investigations Series Map [-2152, 1 sheet. o) . .
T. 20 N. g& pebbles in a coarse-grained, iron oxide-cemented sandstone matrix; pebbles Lewis Shale, was interpreted as a suspension fallout and turbidite deposit in Honey, J.G., and Hettinger, R.D., 1989a, Cross section showing correlations of Upper ‘é - 100 i—fine-grained sandstone
& consist of gray and black chert and lesser amounts of white and pink a marine environment (Perman, 1990; Pyles and Slatt, 2000; Witton Cretaceous Fox Hills Sandstone and Lance Formation, and lower Tertiary Fort Union g g 50 - m—medium-grained sandstone
: quartzite and quartz, and porphyritic felsic igneous rock. The conglomerate 1999) and Wasatch Formations, southeastern Washakie Basin, Wyoming, and eastern Sand ° 3 L 200 o—coarse-grained sandstone
commonly forms a resistant, reddish-brown ledge that overlies an Klel Lower part of the Lewis Shale (Upper Cretaceous)—Dark-gray sandy shale Wash Basin, Colorado: U.S. Geological Survey Miscellaneous Investigations Series o S 3 )
: unconformity between Cretaceous and Tertiary strata (Honey and with a few thin continuous sandstones. The sandstones probably extend Map [-1964, 1 sheet. < % £ - 300 vo—very coarse grained sandstone
~ Hettinger, 1989a; Hettinger and others, 1991; Hettinger and Kirschbaum, laterally into the Dad Sandstone Member. Only the upper 250 ft are Honey, J.G., and Hettinger, R.D., 1989b, Stratigraphic sections showing coal correlations 2 S g 100
g 1991; Honey and Hettinger, 2004). However, at the Cedars area (fig. 1), exposed in the southwestern part of the quadrangle. Dirill holes indicate within the lower coal zone of the Paleocene Fort Union Formation, Fillmore Ranch and %’ ® L 400
E I i D R A the reddish-brown ledge is absent and the base of the member is that the lower part of the formation is 720-820 ft thick in the southern Seaverson Reservoir quadrangles, Carbon County, Wyoming: U.S. Geological Survey o 3
rm—— : EXPLANATION represented by white conglomeratic sandstone. The stratigraphic position part of the quadrangle (secs. 11 and 12, T. 16 N., R. 92 W.), 570-600 ft Coal Investigation.s Map C-127, 2 sheets. _ - 150 L 500
19 ,(\o of the Cretaceous-Tertiary unconformity is bracketed by USGS thick in the northwestern part of the quadrangle, and 820 ft thick at the Honey, J.G., and Hettinger, R.D., 2004; Geologic map ?f the feach Orcbard F.lat o
Q Eolian sand palynological samples D6470, D6474, and D6860. Sample D6474 was Nova Petroleum Muddy Creek 18-1 drill hole located in sec. 18, T. 17. N. quadrangle, Carbon County, Wyompg, and descriptions o new.strahgraph}c units in
E S collected about 85 ft below the conglomerate horizon in the Peach Orchard R. 91 W. The lower part of the Lewis Shale intertongues with the the Upper Cretaceous Lance Formation and Paleocene Fort Union Formation, eastern METERS  FEET
: Flats quadrangle (see Honey and Hettinger, 2004); sample D6860 was underlying Upper Cretaceous Almond Formation of the Mesaverde Group Greater Green River Basin, Wyoming-Colorado: U.S. Geological Survey Scientific 30 —— 100
e > o & Qal Q}luvium of the Little Snake Investigations Map 2835, version 1.1, scale 1:24,000. B
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t . . . i cls v fmcve Figure 3. Lithologies recorded at type sections of the Red Rim Member of the Upper Cretaceous Lance Formation and the China Butte and Overland Members of the Paleocene Fort Union Formation. Lithologies of the Red Rim, China Butte, and Overland Members are shown in columns 1, 2,
ger Qs - . Tfc China Butte Member of Fort Union Formation grAmSZE and 3, respectively. The Blue Gap Member of the Fort Union Formation and the lower part of the main body of the Eocene Wasatch Formation are also shown in columns 2 and 3, respectively. Each column represent a composite of data collected along transects with corresponding
© % 7 Tfoc i&fng::(z%S)O;T;téz:rglz’:élssgl (Paleocene) numbers shown in the inset. Paleocurrent directions were recorded throughout the China Butte Member and recorded sporadically in the Overland Member, but they were not recorded in the Red Rim Member. Members of the Lance and Fort Union Formations were named by Honey and

Nt ok S o @ Tfo zone (Tfoc) of Overland Member /_29 Red Rim Member of Lance Formation (Upper Figure 2. Generalized stratigraphic section of rocks in the Doty Mountain 7.5-minute quadrangle. Lithologies in the Hettinger (2004).
D ad f Tobp E on ion. China B Kir Cretaceous) Browns Park(?), Wasatch, and Fort Union Formations, and Red Rim Member of the Lance Forn.nation are from
- ar Ch\/ s [ ort Union Formation, China Butte \ 14 13 measured sections and field descriptions. Lithologies in the lower member of the Lance Formation, Fox Hills
16 { ' Tic Member—Includes Blue Gap Member j/ ® : Sandstone, Lewis Shale, and Almond Formation are based on field observations and interpretations of geophysical
?/f Ku in Cedars area and south of Dad arch p -470 Kl Lower member of Lance Formation (Upper . , g . : o ; P o geophy:
: Top — - Lance Formation, Red Rim Cretaceous) loegislor?érl rr‘i};;)Snyder Oil Corp. drill hole in sec. 14, T. 17 N., R. 92 W (well #16 of table 2 and fig. 4, and DH-18 on
Qp“%& = Member Fox Hills Sandstone, upper part of Lewis o008
0“@)\’ Kfld Shale, and Dad Sandstone Member of Lewis
Kl Lance Formation, lower member Shale, undivided (Upper Cretaceous)
15 i E Kfle gﬁ’;ll:ﬂll; 2;2::2;‘1?;:3‘1 Lewis Klel Lewis Shale, lower part (Upper Cretaceous) Table 2. Qil and gas wells in the Doty Mountain 7.5-minute quadrangle.
Cretaceous rocks older than [Locations are shc?wp by number in figure. 4. API numbers apd field names (without an asterisk) are provided .by the Wyoming Oil and Gas Consgrvation Commission (2005). Field names with an asteris.k, company names, well names, locatigns, kelly bushing elevations, and total depth are from
Ku Lewis Shale, undifferentiated Contact—Approximately located well logs. Abbreviations: API No., American Petroleum Institute number; T., township; R., range; Sec., section; Elev., elevation; KB, kelly bushing; TD, total depth; fnl, from north line; fsl, from south line; fel, from east line; fwl, from west line; Kmv, Upper Cretaceous Mesaverde Group]
41915 K TR Depth Elev. (ft; Depth Elev. (ft;
e —— Contact Map Location KBelev. TD (f)fiom K’ Field Map Location KBelev. TD (f)fiom K’ Field
§ Fault ) Fault—Dashed where approximately located; dotted number APINo. Company name Wellname T R gee Feet from (ft) (ft) t(K)BKtO reII;trir\]/\g to  name number API No. Company name Well name T R g Feet from (ft) (ft) t(K)BKtO reII;trir\]/\g to  name
where concealed. Bar and ball on downthrown side (on fig. 4) N (w) section line opHmV sealevel (on fig- 4) N (w) section line oPHmY sealevel
; Broad axis of arch— 1 49-007-21246 Union Pacific Resources Co. China Butte 2-31 18 91 31 1,118 fnl and 1,505 fel 6,827 7,244 6,830 -3 Creston 19 49-007-22264 Anadarko Petroleum Corp. AR Federal 1791 3-22 17 91 22 1,040 fnl and 1,779 fwl 7,035 2,409 1,430 5,605 Doty Mountain®
Tgl 4 & Approximately located; arrow 2 49-007-20406  Marathon Oil Co. Creston Unit Ill-4 18 92 36 1980fsland1,980fel 6800 9654 7,030 - 230 Creston 20  49-007-22265  Anadarko Petroleum Corp. AR Federal 1791 5-22 1791 22 1990 fnl and 369 fwi 6995 2563 1502 5,493 Doty Mountain®*
1 4 ((\/é\)é E points in direction of plunge t Anticline—Showing crestline and direction of 3 49-007-22596 ~ BP America Petroleum Co. Coal Bank 35-1 18 92 35 1,169 fsland 1,169 fwl 6,825 7,983 7,403 -578 Unnamed™ 21 49-007-22266 ~ Anadarko Petroleum Corp. AR Federal 1791 7-22 17 91 22 1,943 fnland 2,034 fel 6,987 2,300 1,260 5,727 Doty Mountain®
@C gy plunge. Approximately located 4 49-007-21699  Snyder Oil Corp. Creston Nose 7-34-18-92 18 92 34 1,447 fnland 1,467 fel 6853 8122 7,660 - 807 Creston 22 49-007-22267  Anadarko Petroleum Corp. AR Federal 1791 11-22 17 91 22 1942fsland 1,891 fwl 6,901 2314 1,262 5,639 Doty Mountain®
é ; N ; Zai;r:l—n]g;erkqusgzgsfsaggty ) 5 49-007-22276 Devon SFS Operating, Inc. Creston Nose 11-34-18-92 18 92 34 2,500 fsl and 2,500 fwl 6,919 8,345 7,766 -847 Creston 23 49-007-22269  Anadarko Petroleum Corp. AR Federal 1791 15-22 17 91 22 843 fsl and 2,049 fel 6,955 2,200 1,165 5,790 Doty Mountain®
O\+O - Mountain quadrangle shown on 16 Oil or gas well (includes dry holes)—Well is 49-007-20634  Michigan Wisconsin Pipeli N 18 92 34 1320fsl 20 fel 6 c in*
K7 E E ; sheot 1 @/-382 identified in table 2. Italicized number is elevation 6 -007- icl |gan- |sconsm- ipeline Co.  Creston Nose 13-34 1,320 fsl and 1,320 fel 6,846 10,178 7,59 - 750 reston 24 49-007-22268  Anadarko Petroleum Corp. AR Federal 1791 13-22 17 91 22 527 fsl and 773 fwl 6,880 2,253 1,257 5,623 Dc.)ty Mountain
(ft), relative to sea level, where the top of the 7 49-007-21592  BP America Production Co. Muddy Creek 3-3 17 92 3 1,309 fnl and 1,537 fel 6,834 7,920 7,514 - 680 Baldy Butte 25 49-007-21092  Nova Petroleum Corp. Government 34-1 17 92 34  451fsland 1,917 fel 6,829 7,052 6,190 639 Wildcat
) Mesaverde Group was penetrated in well. For well 8  49-007-21680  Snyder Oil Corp. Baldy Butte 4-2-17-92 17 92 2 1300fnland1,300fwl 6781 7,814 7,330 - 549 Baldy Butte 26 49-007-06958 U S Natural Gas Corp. Cow Creek Unit 23-6 16 91 6 1980fsland1619fwl 6662 9215 1100 5,562 Cow Creek
% 'EE NN 32, NA indicates the elevation at top of the 9 49-007-21708  Snyder Oil Corp. Baldy Butte 2-2-17-92 17 92 2 1320fland1350fel 6891  7.827 7,288 -397 Baldy Butte 27 49-007-22321  Double Eagle Petroleum Co. Cow Creek Unit 24-6 16 91 6 760 fsland 1,555 fwl 665 1538 1,020 5,639 Cow Creek
Mesaverde Group was not available 10 49-007-21709  Santa Fe Snyder Corp. Baldy Butte 10-2-17-92 17 92 2 1519fsland1343fel 6860  7.675 7,230 -370 Baldy Butte 28 4900722322  Double Eagle Petroleum Co. Cow Creek Unit 11-7 16 91 7 550fnland 600 fwl 6731 1560 1,061 5,670 Cow Creek
E E Wyom|ng 11 49-007-21684 Snyder Oil Corp. Baldy Butte 12-2-17-92 17 92 2 1,420 fsl and 1,220 fwl 6,804 7,830 7,335 - 531 Baldy Butte 29 49-007-20119 M.E. Thrash 1-7 Government 16 91 7 1,780 fnl and 274 fwl 6,695 3,373 972 5,723 Cow Creek
1 3 Oe Greater Green River Basin . 12 49-007-20758  Snyder Oil Corp. Chorney Federal 1-12 17 92 12 1,111 fnland 1,306 fwl 6,744 7,732 6,852 -108 Baldy Butte 30 49-007-20139  Ready Roger and Champion Federal 43-1 16 92 1 3,300 fsl and 660 fel 6,699 4,311 1,270 5,429 Cow Creek
<20\% @e . 05 Scale 1(‘)48'000 1 MILE 13 49-007-22686  BP America Petroleum Co. Muddy Creek 11-1 1792 11 1,420 fnland 1,320 fwl 6,755 8,007 7,225 -470 Unnamed* 31 49-007-22396  Double Eagle Petroleum Co. Cow Creek Unit 44-1 16 92 1 759fsland 782 fel 6,688 1,803 1,172 5516 Cow Creek
Q S q\pe —————— 14 49-007-21683  Snyder Ol Corp. Baldy Butte 7-10-17-02 17 92 10 1490fland1490fel 6761 7928 7,388 -627 Baldy Butte 32 49-007-60027  W.E.Sauer Bill Oil & Gas Ready Federal No. 1 16 92 1 660fsland 1,984 fel 6678 4,156 Not available Cow Creek
ﬁ\ﬂ\/\; < T 1 05 0 1 KILOMETER 15 49-007-21694  Snyder Oil Gorp. Baldy Butte 10-10-17-92 17 92 10 2215fsland2416fel 6736 8055 7,539 - 803 Baldy Butte 33 49-007-05098  Sohio Petroleum Cow Creek Unit 3 16 92 1  660fsland 1,984 ful 6710 8980 1265 5,445 Cow Creek
W Z"h.% p 16 49-007-21667  Snyder Oil Corp. Baldy Butte 4-14-17-92 17 92 14 991 fnland 1,218 fwl 6,701 7,534 7,083 -382 Baldy Butte 34 49-007-22395  Double Eagle Petroleum Co. Cow Creek Unit 36-12 16 92 12 660 fnl and 1,324 fel 6,695 1,580 1,072 5,623 Cow Creek
E— \/L 17 49-007-21091  Nova Petroleum Muddy Creek 18-1 17 91 18 1686fnland1,879fwl 7,004 6052 5430 1,574 Wildcat 35 49-007-05096 U S Natural Gas Corp. Cow Creek Unit 41-11 16 92 11 150 feland 350 fnl 6737 4400 1535 5,202 Cow Creek
T 12N i Qal 18 49-007-20251  C &K Petroleum, Inc. 1-16 Moc State 17 91 16 660 fsl and 660 fwl 7396 5900 2978 4,418 Wildcat
) ) { Tfo
- WYOMING Colorado
41°00' ALLLILLLEEEE NN LR X TATN. s
COLORADO TA6N. TGN,
Figure 4. Generalized geologic map of the Doty Mountain 7.5-minute
quadrangle showing oil and gas wells and elevations on the top of the
Index map showing locations of figure 1 (shaded), Upper Cretaceous Mesaverde Group. Wells are identified in table 2.
: : G e B €08 Sy s Gl GEOLOGIC MAP AND COAL STRATIGRAPHY OF THE DOTY MOUNTAIN QUADRANGLE, -
— EASTERN WASHAKIE BASIN, CARBON COUNTY, WYOMING o b G e
0 5 10 15 KILOMETERS Basin. ® ° 32 b 9 This map was produced on request, directly from
@33 (O] Qs /j digital files, on an electronic plotter
o445 NA Qoo — — By For sale by U.S. Geological Survey Information Services
Kig N\ O\ 534 N Z/ﬂ j |l Box 25286, Federal Center, Denver, CO 80225
. . . B ide Basin showing locati e \ see1 gg ° R.D. Hettinger and J.G. Honey 1883 ASKUSGS
Figure 1. Generalized geologic map of the east flank of the Washakie Basin and southeast flank of the Great Divide Basin showing location of the Doty Mountain 7.5-minute 102230 Kir 10 12 [S 2&\ S @ 8 7 Klel 10| 4100230" e e Arclnfo coverages and a PDF for this map are available at

quadrangle and adjacent quadrangles. Modified from Love and Christiansen (1985) and Honey and Hettinger (2004). 107°45" Ro2W.  ROIW 107°37'30" 2006 http:/pubs.usgs.gov
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